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Solution of Exercise C-10.7

Let p(n) andq(n) be the two polynomials, expressed by their coefficients. Rewrite
these asp(n) = pa(N)X"/2 + pz(n) and gq(n) = qu(MxV2 +gz(n). Let r(n) =
p1(n) — p2(n) and lets(n) = gz(n) — dz(n), and note that(n)s(n) = py(n)gz(n) -
p2(n)z2(n) — p1(M)au(n) + pa(n)az(n). Thus,r(n)s(n) + pr(n)qu(n) + pa(n) +

G2(n) = p1(n)gz2(n) + p1(n)c(n). Note thatp(n)g(n) = p1(n)da(n)X"+ [p1(n)dz2(n) +
p(M)d2(n) X2 + pa () p2(n), which is the same &g (n)ay(n)x" + [r (M)s(n) +
p1(Na(n) + p2(n) + q2(n)]x"2 + pa(n)pa(n). Therefore, with three recursive
calls on problems of size/2, plus an additional amount of work that@gn), we

can multiplyp(n) andq(n). This gives us the recurrendgn) = 3T (n/2) + bn,

for some contanl, which implies thafl (n) is O(n'°%3), by the master theorem.
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